[In vitro studies of the metabolism of paraquat and diquat using rat liver homogenates--isolation and identification of the metabolites of paraquat and diquat].
The metabolism of paraquat and diquat was studied in vitro using rat liver homogenates, and the resulting metabolites were identified. Rat liver was homogenized with three volumes of isotonic buffer, and aliquots of the homogenate were preheated in a boiling water bath for 5 min prior to use. One milliliter of a mixture including both paraquat and diquat in an isotonic buffer solution (10 micrograms ion/ml) was incubated with an equal volume of fresh or preheated homogenate for 1 to 60 min at 37 degrees C. Quantification of paraquat and diquat was carried out by high-performance liquid chromatography (HPLC). In the fresh homogenate, a gradual decrease of paraquat concentration (about a 30% decrease over 60 min of incubation) and a rapid decrease of diquat concentration (not detectable after 10 min of incubation) were observed, but the same phenomenon was not evident with the preheated homogenate. Analysis of the incubated mixture of fresh liver homogenate with paraquat and diquat revealed three unknown peaks on the HPLC chromatograms; these seemed to be breakdown products of paraquant and diquat. The products were isolated and purified from the mixture by Sep-Pak C18 cartridge extraction, HPLC, silica gel column chromatography and Sephadex LH-20 column chromatography. Analysis of the chemical structure of the purified compounds was performed by infrared spectroscopy, mass spectrometry and nuclear magnetic resonance spectroscopy. These analyses determined that paraquat-monopyridone (1',2'-dihydro-1,1'-dimethyl-2-oxo-4,4'-bipyridylium ion) was derived from paraquat, and that diquat-monopyridone (6,7-dihydro-4-oxodipyrido [1,2-a':2',1'-c] pyrazinium ion) and diquat-dipyridone (6,7-dihydrodipyrido [1,2-a:2',1'-c] pyrazine-4,9-dione) were derived from diquat. These results indicate that paraquat and diquat are metabolized by rat liver homogenate, diquat more readily so than paraquat. As the toxicity of these metabolites has been reported to be much lower than those of the parental compounds, it would seem that there is a system capable of detoxifying paraquat and diquat in rat liver.